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,GHQWLILFDWLRQ IHDWXUHV LGHQWLI\LQJ WKHPDLQ WUHQGV RI SUREOHPDWLF LVVXHV RI FRUSRUDWH SDUWQHUVKLSV LQ WHFKQLFDO XQLYHUVLWLHV RI
.D]DNKVWDQ DQG GHWHUPLQDWLRQ RI WKHPDLQ GLUHFWLRQV RI LWV GHYHORSPHQW7KH DUWLFOH LGHQWLILHG WHQGHQFLHV RI GHYHORSPHQW RI
FRUSRUDWHSDUWQHUVKLSVLQWHFKQLFDOFROOHJHVRIWKH5HSXEOLFRI.D]DNKVWDQLQWKHFRQGLWLRQVRIPRGHUQWUDQVIRUPDWLRQVLQHGXFDWLRQ
+HUHZHPDGH DVVHVVPHQW DQG GLDJQRVLV RIPDMRU SROLF\ GRFXPHQWV MXVWLILHG IDFWRUV LQIOXHQFLQJ WKH IXUWKHU GHYHORSPHQW RI
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HGXFDWLRQWKHQHHGWRXSGDWHWKHPDWHULDODQGWHFKQLFDOEDVH LQVXIILFLHQWGHYHORSPHQWRI LQQRYDWLRQLQIUDVWUXFWXUH
LQWKHXQLYHUVLWLHV


































JRYHUQDQFH LQ WKH 5HSXEOLF RI .D]DNKVWDQ DUH VFDUFH DQG PRVWO\ EHORQJ WR WKH UHSUHVHQWDWLYHV RI XQLYHUVLWLHV
SRVLWLRQLQJWKHPVHOYHVDVH[SHUWVLQWKHILHOGRIHGXFDWLRQ>@
&XUUHQWO\ .D]DNKVWDQ XQLYHUVLWLHV SD\ PRUH DWWHQWLRQ WR WKH VWXG\ RI WKH SUDFWLFDO H[SHULHQFHV RI IRUHLJQ
XQLYHUVLWLHVRQEXLOGLQJ WKH FRUSRUDWHJRYHUQDQFH V\VWHP6\VWHPDQDO\VLV RI WKH VFLHQWLILF OLWHUDWXUH SHULRGLFDOV
OHJLVODWLRQLQWKHILHOGRIFRUSRUDWHJRYHUQDQFHDOORZHGIRUPXODWLQJWKHIROORZLQJFRQWUDGLFWLRQVEHWZHHQWKHQHHGWR
LPSOHPHQW WKH UHDOL]DWLRQ RI FRUSRUDWH SDUWQHUVKLSV LQ XQLYHUVLWLHV DQG IUDJPHQWHG HSLVRGLF LWV VFLHQWLILF DQG
PHWKRGRORJLFDOVXSSRUWWKHQHHGWRMXVWLI\LW
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x 7KHSULQFLSOHRI LQVWLWXWLRQDOGHWHUPLQLVPZKLFK LQYROYHVFRQVLGHUDWLRQRIDOODFWXDOO\H[LVWLQJDQGQHZO\
FUHDWHG FRUSRUDWH HQWLWLHV LQFOXGLQJ XQLYHUVLWLHV DV WKH UHVXOW RI FHUWDLQ VRFLDO VRFLDO DQG HFRQRPLF
LQVWLWXWLRQV










FRUSRUDWLRQV RQ WKHLU EXVLQHVV LQ WKH WUDQVIRUPDWLRQ RI WKH SXEOLF$W WKH VDPH WLPH LW DSSHDUV WKDW RQO\ SXEOLF
FRUSRUDWLRQFDQEHWKHEDVLVIRUWKHFUHDWLRQDFFHSWDEOHFRUSRUDWHFRPSDQ\LQ.D]DNKVWDQHQVXULQJKLJKTXDOLW\RIOLIH
QRWRQO\IRUWKHHOLWHEXWIRUDOOLWVPHPEHUV
&XUUHQWO\  PDMRU SXEOLF XQLYHUVLWLHV LQ .D]DNKVWDQ HVWDEOLVKHG VXSHUYLVRU\ ERDUGV 7KH IXQFWLRQV RI WKH
VXSHUYLVRU\ERDUG LQFOXGHVDSSURYLQJ WKHVWUDWHJLFGHYHORSPHQWSODQRI WKHXQLYHUVLW\ WKH LPSOHPHQWDWLRQRI+5




HVWDEOLVKHGERDUGVRI WUXVWHHVEULQJLQJ WRJHWKHURQDYROXQWDU\EDVLVDOO WKRVH LQWHUHVWHG LQ WKHGHYHORSPHQWRID
SDUWLFXODUHGXFDWLRQDOLQVWLWXWLRQ
,WLVQHFHVVDU\WRVWDWHWKDWWKHFXUUHQWVWUXFWXUHRIFRUSRUDWHJRYHUQDQFHLQWKH5HSXEOLFRI.D]DNKVWDQLQFOXGHV
WKH SURWHFWLRQ RI VKDUHKROGHU ULJKWV WUDQVSDUHQF\ DQG DFFRXQWDELOLW\ LQ FRUSRUDWH DFWLYLWLHV HQVXUHV WLPHO\ DQG
DFFXUDWHGLVFORVXUHRQDOOPDWHULDOPDWWHUVUHJDUGLQJWKHFRUSRUDWLRQLQFOXGLQJWKHILQDQFLDOVLWXDWLRQSHUIRUPDQFH
RZQHUVKLSDQGPDQDJHPHQW
8QLYHUVLWLHV DUH FHQWUDO OLQN LQ WKH PDLQVWUHDPLQJ RI WKH VRFDOOHG NQRZOHGJH WULDQJOH FRPSULVLQJ HGXFDWLRQ
UHVHDUFK DQG LQQRYDWLRQ 7R SHUIRUP WKLV IXQFWLRQ WKH\ QHHG DXWRQRP\ ORQJWHUP IXQGLQJ DQG UHVRXUFHV IRU
RSHUDWLRQDOPDQDJHPHQWRUJDQL]DWLRQDOPRGHUQL]DWLRQDQGRSHQQHVVWRWKHEXVLQHVVFRPPXQLW\
&XUUHQWO\5XGQ\,QGXVWULDO,QVWLWXWHKDVDFFXPXODWHGVRPHH[SHULHQFHLQWKHGHYHORSPHQWRIUHODWLRQVZLWKELJ
EXVLQHVV'DWD%DQNRQZRUNZLWKHPSOR\HUV LQFOXGHVPRUH WKDQSDUWQHU FRPSDQLHVZKLFKKDYH VLJQHGDQG
LPSOHPHQWHGORQJWHUPFRQWUDFWVWRFDUU\RXWSURIHVVLRQDOSUDFWLFHVRIVWXGHQWV










'HVSLWHVLJQLILFDQWSURJUHVV LQ LPSOHPHQWLQJ WKHSULQFLSOHVRIFRUSRUDWHJRYHUQDQFH LQ.D]DNKVWDQXQLYHUVLWLHV
WKHUHDUHFXUUHQWO\DQXPEHURISUREOHPVWKDWKLQGHUWKHGHYHORSPHQWRIFRUSRUDWHSDUWQHUVKLSVDWWKHXQLYHUVLW\
442   Naizabekov Abdrakhman et al. /  Energy Procedia  95 ( 2016 )  439 – 443 



















GHYHORSPHQW UHGXFHV WKHGHPDQG LQXQLYHUVLW\JUDGXDWHV OHDGLQJ WRRYHUSURGXFWLRQRI VSHFLDOLVWV DQG LQHIIHFWLYH
SUDFWLFDOWUDLQLQJRIIXWXUHSURIHVVLRQDOV
&RQVLGHULQJWKDWGXULQJ±\HDUVLVH[SHFWHGWRODXQFKDQGWHVWDIXOOVFDOHSLORWSURMHFWIRULQGHSHQGHQW
YHULILFDWLRQ RI TXDOLILFDWLRQV LQ VHOHFWHG LQGXVWULHV DV DQ LQWHUPHGLDWH VWHS WRZDUGV LQGHSHQGHQW YHULILFDWLRQ RI
TXDOLILFDWLRQLQWKHPLQLQJLQGXVWU\QHHGWRFUHDWH([SHUW&RXQFLOIRU$FFUHGLWDWLRQRISUDFWLFDOVNLOOVRIWKHVWXGHQWV









PRUHDWWUDFWLYHIRU.D]DNKVWDQ LVD6LQR*HUPDQPRGHO+RZHYHUXQGHU WKHFXUUHQWVWDWHRI WKHZRUOGHFRQRP\



























>@ &UDZIRUG 3 %U\FH 3 3URMHFW PRQLWRULQJ DQG HYDOXDWLRQ D PHWKRG IRU HQKDQFLQJ WKH HIILFLHQF\ DQG HIIHFWLYHQHVV RI DLG SURMHFW
LPSOHPHQWDWLRQ,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW±
>@ 6DYD\D56SLUR6K(OUDQ%DUDN56XVWDLQDELOLW\RI6RFLDO3URJUDPV$PHULFDQ-RXUQDORI(YDOXDWLRQ
>@.DVDEL\HYD=<2UJDQL]DWLRQDOHFRQRPLFEDVHVRIIRUPDWLRQRIFRUSRUDWHJRYHUQDQFHLQKLJKHUHGXFDWLRQ$EVWUDFW0RVFRZ
>@&OD\57KHFRUSRUDWL]DWLRQRIKLJKHUHGXFDWLRQ0RQLWRU'HFHPEHU
>@']KRSHWRXQ'6KURII0HKWD3)LQDQFLQJDQGDFFHVVWRKLJKHUHGXFDWLRQDQLQWHUQDWLRQDOFRPSDUDWLYHVWXG\RIWKHWXLWLRQIHHVDQGILQDQFLDO
VXSSRUWPHDVXUHV8QLYHUVLW\0DQDJHPHQW±
>@ 6RORPDWLQD(<0RGHUQSUHFRQGLWLRQVIRUDSSOLFDWLRQRIWKHSULQFLSOHVRIFRUSRUDWHLQVWLWXWHJRYHUQDQFH%XVLQHVV/DZ
>@.XGLQRY00&RUSRUDWL]DWLRQRIXQLYHUVLWLHVWKHSURJUHVVLYHJOREDOSUDFWLFHRUDGDQJHURXVWUHQGLQWKHGHYHORSPHQWRIKLJKHUHGXFDWLRQ
%XOOHWLQRI)LQDQFLDO$FDGHP\
>@=KLOWVRY(1(FRQRPLFVRIWKHSXEOLFVHFWRUDQGQRQSURILWRUJDQL]DWLRQV7(,6
>@<HQLNH\HYD6'7KHLQQRYDWLYHGHYHORSPHQWRIKLJKHUHGXFDWLRQLQ5XVVLD0RQRJUDSK0RVFRZ0RVFRZ6WDWH8QLYHUVLW\
>@&KXE%$.XUFKDNRY56&RUSRUDWH*RYHUQDQFH±.D]DQ'$6
>@$OWD\EHN$$=KXVVXSRY$0=KXVVXSRYD.$.DEDWD\HYD%6$SSOLFDWLRQRIWKHSULQFLSOHVRIFRUSRUDWHJRYHUQDQFHLQKLJKHUHGXFDWLRQ
7HDFKLQJVFLHQFH$OPDW\±
>@7KH/DZRIWKH5HSXEOLFRI.D]DNKVWDQ2Q6WDWH3URSHUW\
>@7KH/DZRIWKH5HSXEOLFRI.D]DNKVWDQ2Q6XEVRLODQG6XEVRLO8VH
>@ 6WDWHSURJUDPRILQGXVWULDOLQQRYDWLYHGHYHORSPHQWRI.D]DNKVWDQIRUDSSURYHGE\WKH'HFUHHRIWKH3UHVLGHQWRIWKH5HSXEOLF
RI.D]DNKVWDQ

